Healthcare workers (HCWs) are at increased risk of exposure to respiratory pathogens and may transmit infection to vulnerable patients. This study summarises a recent systematic review, which aimed to assess evidence that influenza or pneumococcal vaccination of HCWs provides indirect protection for those patients most at risk of severe or complicated acute respiratory infection. A number of healthcare databases and sources of grey literature were searched using a predefined strategy, and citations screened for eligibility in accordance with specified inclusion criteria. Risk of bias was assessed using validated tools and results summarised qualitatively. Twenty papers were included in the final review, all of which considered influenza vaccination of HCW. As such, planned subanalysis of pneumococcal vaccination was discarded. The majority of primary research studies included (11/14) were conducted in long-term care facilities, but there was marked heterogeneity in terms of the population, intervention/exposure and outcomes considered. Consistency in the direction of effect was observed across several different outcome measures, suggesting that influenza vaccination of HCWs is likely to offer some protection. Further evidence is, however, required from acute care settings. 
Introduction
Respiratory pathogens cause significant morbidity and mortality, particularly amongst those vulnerable to severe or complicated infection. Evidence-based strategies for the prevention and control of respiratory infection are therefore essential. Healthcare workers are likely to be at increased risk of exposure and may transmit respiratory infections to their patients through the very nature of their work. Indeed, a number of outbreaks of respiratory illness have been described in healthcare settings, [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] often involving healthcare workers. Both influenza and pneumococcal infections are important causes of acute respiratory disease and are vaccine preventable. Whilst there is generally considered to be insufficient evidence for the routine use of pneumococcal vaccine amongst healthcare workers, influenza vaccination has been widely recommended. 11, 12 Despite efforts to encourage influenza vaccination, however, coverage has been historically poor and ethical arguments for mandatory vaccination have been raised, focusing not only on direct protection for workers themselves, but indirect protection for those they care for. To date, evidence for the indirect protection of vulnerable groups following either influenza or pneumococcal vaccination of healthcare workers has been uncertain. The following article summarises a recently published systematic review that addresses this issue. The primary manuscript can be accessed for further detail through the following citation: 'Dolan et al. 
Methods
Multiple electronic healthcare databases, sources of evidencebased reviews, guidelines and grey literature were searched using a pre-defined, peer-reviewed search strategy. A threestage process was used to assess eligibility for inclusion, screening citations first by title, then abstract and then full text. Inclusion criteria considered appropriate study design, subject population (patients of all ages at higher risk of severe or complicated illness as a result of acute respiratory infection), intervention (influenza or pneumococcal vaccination of any person providing health care to higher risk groups), and outcomes (cases or consultations, death or hospitalisation for acute respiratory disease, influenza, influenza-like-illness (ILI) or pneumococcal disease). A number of validated tools were used to assess the risk of bias at outcome level, and data were synthesised qualitatively using a narrative approach.
Results
A total of 12 352 citations were identified (10 713 from healthcare databases and the remainder from additional sources). No articles considering pneumococcal vaccination were identified, but twenty studies addressing the effect of influenza vaccination of healthcare workers met the inclusion criteria. Fourteen (70%) of the 20 studies were primary research articles (four randomised controlled trials and ten observational studies) and six different reports of two preexisting systematic reviews. There was marked heterogeneity in the populations, interventions/exposures and outcomes considered. The majority (11/14) of the primary research papers were conducted in long-term residential care settings with the remainder conducted in a renal dialysis facility (1 study);
13 a paediatric hospital (1 study); 14 and an adult oncology hospital (1 study). 15 All identified studies were judged to be at some risk of bias. Table 1 summarises the qualitative synthesis of evidence for each specified outcome measure.
Conclusion
Since no articles considering pneumococcal vaccination of healthcare workers were identified, findings from this review were restricted to influenza vaccination only. They highlight that evidence for the effectiveness of influenza vaccination of healthcare workers in providing indirect protection for vulnerable groups is limited. Studies were primarily conducted amongst long-term residential care settings, thus presenting challenges for direct extrapolation of the findings to other at risk groups, and to short-stay acute care settings. Two previous systematic reviews 23, 28 indicate that influenza vaccination of healthcare workers might be effective in reducing death and ILI amongst residents of elderly care homes, but the authors concluded that evidence was lacking and confined to non-specific outcome measures. This review considers additional observational data and indicates in general, a uniform direction of effect across multiple outcome measures, suggesting that influenza vaccination of healthcare workers is likely to offer some protection to vulnerable patients. Whilst this provides further evidence to support current recommendations for vaccinating healthcare workers against influenza, it should be considered alongside ethical arguments (particularly the balance between autonomy and nonmaleficence) when formulating policy decisions. Future well-designed studies that strengthen the existing evidence base (especially amongst other at risk groups and in acute care settings) might, however, encourage compliance with guidelines and result in improved uptake. Studies concerning the effect of pneumococcal vaccine should also be considered. In practice, both influenza and pneumococcal vaccination should be seen as important elements of a broad package of infection prevention and control measures including good hand and respiratory hygiene, environmental cleaning, protection against respiratory droplets and cohorted care during outbreaks. 29, 30 (Michigan University, USA), Guy Boivin (Laval University, Canada), Scott Halperin (Dalhousie University, Canada) and Herjo Kok (Maastricht University, the Netherlands) for their support and advice throughout the project. We thank European Vaccine Manufacturers, GlaxoSmithKline, Novartis and Sanofi-Pasteur MSD for responding to our request for literature potentially relevant to this systematic review. 
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